Experience in pediatric occupational therapy is essential for practice in the NICU. This experience provides a perspective on the continuum of typical and atypical child development and on the significance of the family in the child's life. Experience in pediatric occupational therapy affords the practitioner opportunities for development of the critical thinking skills necessary for evaluation and intervention to promote competent occupational performance and emotional well-being of children and their families. Therefore, the therapist interested in practicing in the NICU should have experience in the following areas: pediatric occupational therapy with infants and young children, longitudinal follow-up of infants treated in the NICU, and collaboration with families.
In addition to basic occupational therapy education and pediatric experience, the occupational therapist working in the NICU requires advanced knowledge and skills to provide complex interventions to critically ill neonates and their families. These interventions require continuous evaluation and a dynamic approach to intervention planning. They also require knowledge of grief reactions, social structures, attachment, medical procedures and other issues relating to the health and well-being of the family unit. Intervention in the NICU context is not a recommended area of practice for occupational therapy assistants because such knowledge and skills are beyond the scope of their practice. Since practice in the NICU requires advanced level expertise and clinical reasoning, this area of practice also is not recommended for entry-level occupational therapists or occupational therapists who do not have the pediatric experience described above. Extensive continuing education; mentoring by an occupational therapist experienced in neonatal care; and graded, closely supervised, mentored practice are recommended to any occupational therapist entering neonatal practice. Supervision often is required until the therapist demonstrates competency working with infants and their families in the NICU environment (AOTA, 2004a) .
The specialized knowledge required for practice in the NICU includes familiarity with relevant medical conditions, procedures, and equipment; an understanding of the individualized developmental abilities and vulnerabilities of infants; an understanding of theories of neonatal neurobehavioral organization; working knowledge of family systems, early social-emotional development, infant mental health, and NICU ecology; and an understanding of multidisciplinary team collaboration. Most importantly, the NICU therapist must have a clear understanding of the manner in which these factors interact to influence behavior. The occupational therapist develops the necessary skills through continuing education and supervised mentored clinical experience in evaluation and intervention specific to the NICU. Neonatal practice requires advanced clinical reasoning skills. These skills include flexibility to recognize and respond to unfamiliar situations and nuances of behavior, the ability to anticipate future directions of intervention, and the ability to perceive the clinical condition as a whole. The occupational therapist in the NICU applies these competencies with regard to the infant, the infant's family and caregivers, and the NICU environment, including staff. Specifically, the occupational therapist in the NICU designs an individualized intervention plan in collaboration with the family and others that incorporates the family's priorities and NICU contexts along with the individualized needs of the infant. This requires understanding the occupations and activities valued by families and the NICU culture; defining what factors limit each infant's participation or engagement in those occupations and activities; identifying factors that would constitute readiness for engagement in occupations and activities; and finally, delineating what physical and/or social environmental supports will maximize participation for both the infant and the family in the short term and in the long term.
Maintenance of clinical competency and an evidence-based approach to practice are both vitally important in the rapidly changing field of neonatology. Clinical competence can be sustained through regular supervision or a mentoring relationship, participation in peer study groups, reflective process, and formal and informal continuing education. An evidence-based approach to practice necessitates ongoing critical review of the relevant research, literature, and clinical tools available in this rapidly changing field of practice. An occupational therapy practitioner is knowledgeable about evidence-based research and applies it ethically and appropriately to the occupational therapy process (AOTA, 2005) .
Knowledge and Skills: The Infant, Family, and NICU Environment
The following information identifies the knowledge and skills needed to function as an occupational therapist in the NICU. This information is organized under the three main areas of occupational therapy concern described previously: the infant, the family, and the NICU environment.
The Infant
To be competent, the occupational therapist has to have an in-depth understanding of approaches to evaluation and intervention, including use of a developmentally supportive consultative model of service delivery. These approaches are presented in the literature specific to occupational therapy, neonatology, psychology, and infant and family studies. In addition, the therapist has to have a thorough understanding of medical factors and the potential risks they pose to normal fetal and infant growth and development. The therapist must understand and critically analyze this information within the context of occupational therapy practice and the specific philosophy of the NICU in which the occupational therapist works. The therapist develops an evaluation plan that includes use of appropriate standardized tools, parent or caregiver interviews, and observations of infant adaptation to the social and physical environments. The occupational therapist, in conjunction with the family and medical caregivers, then develops appropriate intervention strategies, individually suited to each infant and family.
For clarity in this paper, infant behavior is discussed separately from family and environmental concerns. However, in program implementation, the infant is assessed and treated within the context of the family and the NICU environment.
The following is a comprehensive outline of the essential knowledge base that an occupational therapist must possess for working with NICU infants. (1) feeding process (a) modes (e.g., breast, bottle, tube) (b) function (e.g., ability to meet nutritional needs, physiologic cost, endurance) (c) oral-motor mechanism (e.g., structure, function, quality) (d) maturation of mechanical and neural control of sucking, swallowing, and breathing (e) relationship among nutritive and non-nutritive sucking, respiration, and oxygenation (f) positioning and handling (g) feeding readiness cues (h) physiologic issues, such as metabolic and neurologic (i) competency of the infant as a partner (j) relationship with primary caregivers (k) tolerance of oral-facial and intraoral sensations (2) bathing (3) dressing and diapering (4) medical routines and procedures b. engaging in nurturing interactions
(1) skin-to-skin holding (kangaroo care) (2) physical and social dialogue (3) 
The Family
Parents and other family members are acknowledged to be the most important and consistent influence in the infant's life. Their occupational roles as primary caregivers and nurturers constantly need to be recognized and reaffirmed. Typically, parents are mediators of the infant's affective, sensory, and motor experiences. When an infant is hospitalized in the NICU immediately after birth, parents are not always able to play this mediation role. The bi-directional attachment process, which begins at delivery and in which both infant and parent play a part, can be disrupted. Since attachment provides a foundation for the infant's future development and independent function, its promotion is an important consideration for the occupational therapist. Therefore, the occupational therapist collaborates with family members, on-site and off-site, to facilitate the infant's optimal development, promote the parents' occupational roles, support parent-infant attachment, and ensure a successful transition from hospital to home and community.
The following outline summarizes the knowledge base that would enable an occupational therapist to provide services in the NICU from a family-centered perspective.
I. Knowledge of the family as a basis for collaboration A. Family systems 1. Family structure, occupational roles, cultural identification, beliefs, values, and practices 2. Family resources: Sources and allocation (e.g., time, money, energy, socialemotional support) 3. Family adaptation: Adjustment to adding a new family member, adjustment to stressful situations 4. Needs, culture, and roles of family members, including siblings B. Adult learning styles 1. Individual differences in learning 2. Relationship between emotional state and learning capacities 3. Changes in parental focus during NICU course C. Parent-infant interactions: Progression and individual differences 1. Parents' role in the infant's early social-emotional development 2. Attachment as an ongoing two-way process between parents and infant, including the importance of attachment to later developmental function, and the influence of hospitalization on parents and infants on the attachment process 3. Development of synchronous interactions 4. Importance of parents' learning to accurately observe, interpret, and respond to their infant's unique cues D. The transition of the infant from hospital to home and community 1. Possible stresses and difficulties inherent in the transition process for the infant and each family member 2. Knowledge of community resources and local, state, and federal guidelines and services II. Specific skills related to occupational therapy with families of infants in the NICU. The occupational therapist A. Identifies family hopes, dreams, expectations, attitudes, knowledge, strengths, priorities, preferred communication styles, and skills regarding daily care, play, and other interactions with the infant B. Identifies family members' learning styles C. Assists parents in feeling comfortable with their infant and as parents to a new family member D. Guides family members in observing and interpreting their infant's behavior and in adapting their own behaviors in response to the infant's cues to elicit appropriate sensory, motor, and social responses 1. During daily life activities 2. During interactions involving exploration, attention, and orientation 3. While engaged in nurturing interactions E. Recognizes and acknowledges the infant's contribution and strengths in others' lives F. Fosters successful parent-infant interactions via mutual problem solving, anticipatory guidance, modeling of behaviors, didactic and experiential education, and modification of the infant's environment G. Integrates family observations and priorities in formulating occupational therapy intervention recommendations H. Interprets and discusses occupational therapy evaluation findings in collaboration with the family I. Adapts intervention approaches according to family culture, changing emotions, needs, and resources that may be influenced by the infant's changing medical status or other circumstances J. Formulates and implements a discharge and follow-up plan with the family and other team members to ensure a smooth transition to the community, integrating occupational therapy goals into the overall goals and priorities of the family
The NICU Environment
The neonate who is born prematurely or acutely ill is not well-adapted to the stressful and technologically complex environment of the NICU. This mismatch between the infant and the environment may have a deleterious effect on the infant's medical and developmental outcomes. Therefore, a primary intervention goal in the NICU is to provide the best match or fit between the infant and the NICU environment. Adapting or structuring the environment to enhance function is a well-accepted occupational therapy approach. However, this first requires knowledge of the various components of the environment as well as their interplay. The occupational therapist assesses the environment and collaborates with others to shape the infant's physical and social environment to provide a milieu of developmentally supportive care. The following competencies are essential:
I. Knowledge of the unique sensory properties of the NICU and their relationship to each infant's neurobehavioral organization A. Tactile: Timing, intensity, texture, handling for medical and nursing procedures, parent interaction B. Proprioceptive-vestibular: Timing, intensity, handling for medical and nursing procedures, parent interaction C. Olfactory and gustatory experiences specific to the NICU (timing, quality, intensity) D. Auditory: Intensity, duration, timing, animate versus inanimate E. Visual: Timing, ambient and focal light intensity, contents of visual field II. Knowledge of the social environment and its relationship to each infant's neurobehavioral organization, including interactions and relationships among A. Parents and infant B. Extended family members and infant C. Staff members and infant D. Parents and staff members E. Occupational therapist, parents, staff, and infant III. Knowledge of the physical environment and its relationship to each infant's maturation and behavioral organization A. Medical equipment and procedures as described under the medical knowledge base section B. Frequency, timing, duration, quality, and intensity of sensory input from medical equipment and procedures C. Sensory input from equipment, procedures, and staff activities that is disruptive to the infant's neurobehavioral organization IV. Knowledge of the NICU culture A. The NICU's specific philosophy of care, including its particular orientation toward acute and chronic care of infants B. The team members' roles, functions, attitudes, and positions in the organizational structure of the individual NICU C. The influence of NICU stressors (e.g., census changes and subsequent staffing patterns) D. Communication patterns and structure, both formal and informal, among staff members and between family and staff members E. Spoken and unspoken rules of behavior F. The effect of the physical and social environments on staff performance and morale G. Hospital administrative policies (e.g., confidentiality) V. Specific skills related to occupational therapy in assessing and adapting the environment.
The occupational therapist A. Assesses the sensory aspects of the NICU physical and social environments and its effect on infant well-being B. Develops intervention strategies in collaboration with the family, NICU staff, and other team members to adapt the environment in order to foster optimal infant development and family interactions 1. Communicates with all levels of staff to establish rapport and develop team commitment to developmental and family goals 2. Integrates occupational therapy goals into the infant's medical priorities and the NICU setting C. Develops and implements strategies to influence philosophy and practice of developmental and family-centered care within the NICU D. Assesses the effect of intervention strategies and revises the plan accordingly VI. Knowledge of structures that support occupational therapy practice in the NICU.
The occupational therapist position exists within the NICU structure. The following knowledge and skills are needed to ensure integration of occupational therapy services into the NICU setting for optimal infant-family outcomes: A. Ability to articulate the role and function of occupational therapists in the NICU to demonstrate their value and effectiveness B. Ability to use relevant research literature to support occupational therapy practice in the NICU C. Knowledge of the hospital's structure, mission, strategic plan, and fiscal priorities as they relate to both NICU and occupational therapy programs D. Ability to identify and access sources of administrative and fiscal support to maintain occupational therapy services in the NICU E. Knowledge of the larger local, state, and national health and social service systems as they influence policy and fiscal support for occupational therapy services in the NICU and early intervention services F. Ability to identify sources of administrative and fiscal support for the practice of occupational therapy within the NICU from the community and the health care system at large G. Knowledge of confidentiality guidelines (e.g., HIPAA)
Professional and Personal Characteristics Necessary for Occupational Therapists Practicing in the NICU
The NICU, as a critical care area, necessitates certain professional and personal characteristics. These characteristics include the following:
1. Ability to synthesize information from multiple sources, including research findings, and judiciously apply it to the NICU 2. Ability to observe the infant and environment for prolonged periods, without intervening, and to identify and understand subtle nuances of behavior and physiology 3. Interest in, and ability to bring about changes in the infant's social, and physical environments through direct intervention with the infant and family, consultation and collaboration with other team members, and implementation of policies and procedures at the organizational level 4. Understanding of one's interpersonal communication skills and style and the ability to modify them in response to family and staff behavior, learning styles, and needs 5. Commitment to seek ongoing knowledge, education, and peer consultation in this field 6. Ability to provide formal and informal educational programs for the hospital and the community 7. Insight into one's professional knowledge and skills 8. Ability to value, communicate, and collaborate with other NICU team members, community-based early intervention programs, and other resources 9. Understanding of and ability to articulate one's values and attitudes about a. the rights and responsibilities of families b. relationships between cultural or religious beliefs and medical management decisions c. working with infants who ultimately may not survive d. working with infants who may have severe and permanent disabilities e. working with families whose values, attitudes, behaviors, and life circumstances differ from one's own f. allocating limited fiscal, personnel, and technological resources to sustain life 10. Understanding of the AOTA Code of Ethics (2005) as it applies to the NICU Infant Mental Health-"Infant" refers to children under 3 years of age. "Mental" includes social-emotional and cognitive domains. "Health" refers to the well-being of young children and families (Fraiberg, 1980) . A multidisciplinary intervention approach for the "early identification of risk and treatment to reduce the likelihood of serious developmental failure and relationship disturbance" (Weatherston, 2002, p. 1) .
Medical Caregivers-House staff involved in the care of infants in the NICU. Although personnel may vary between institutions, medical caregivers typically include nurses, physicians (e.g., neonatologists, attending physicians, residents, interns), therapists, pharmacists, nutritionists, and other personnel (adapted from U. S. National Library of Medicine, 2005).
Neurobehavioral Organization-An interrelationship among infant central nervous system integrity and maturation, behaviors, and the caregiving environment. The interrelationship is expressed in terms of self-regulation and mutual regulation of autonomic, motoric, state, and interactional functions (Als, 1982) .
Neurosocial-The ability to interact as the nervous system matures in preterm infants. There are three developmental stages of neurosocial development: turning in, coming out, and reciprocity (Gorski, Davidson, & Brazelton, 1979) .
NICU-Neonatal intensive care unit. Newborn Nurseries are designated as Basic (Level I), Specialty (Level II), or Subspecialty (Level III) on the basis of their responsibilities and the availability of special service. Basic Neonatal Care Nurseries (Level I) provide postnatal care to healthy newborn infants and are equipped to provide resuscitation and to stabilize ill newborn infants until they can be transferred to a neonatal intensive care facility. Specialty Care Nurseries (Level II) "provide care to infants who are moderately ill with problems that are expected to resolve rapidly or who are recovering from serious illness" after receiving subspecialty care. Subspecialty Nurseries (Level III) provide care to infants who are extremely premature, are critically ill or require surgical management (American Academy of Pediatrics & American College of Obstetricians and Gynecologists, 2004, p. 134) . Physiologic Instability-Refers to a lack of balance or equilibrium within the autonomic nervous system. Signs of physiologic instability may include changes in cardiorespiratory status (heart rate, respiratory rate, decreased oxygen saturation), color changes (pale, dusky, mottled, flushed), or visceral cues (yawning, sneezing, gagging, spitting up, hiccupping, having bowel movement). Conversely, an infant with physiologic stability will be calm with stable color and vital signs (Als, 1986) .
Regulatory Abilities-The infant's capacity to modulate or modify his or her own state of arousal and neurobehavioral organization (Als, 1982) .
Relationship-Based Approach-An approach that is "guided by a neurodevelopmental framework for understanding preterm infants and depends on the capacities of professionals to collaborate with one another and with families in support of the infants medical, developmental, and emotional well being" (Als & Gilkerson, 1997, p. 178) .
